Thermal specialization could explain the dominance of some marine crustaceans in thermostable conditions but fluctuations below their natural thermal environment should substantially disrupt physiological rates. This study shows how developmental cold acclimation below the thermal optimum significantly helps mitigate the decay of the weight-specific respiration rate (Rsp) in a widespread tropical copepod (Pseudodiaptomus annandalei Sewell, 1919) as compared to cold acclimation during the adult stage only. The measurement of routine respiration is of valuable physiological interest, as experimental results on P. annandalei identified the lower thermal limit for optimal respiration and confirmed this species as a thermal specialist given its narrow thermal window that closely overlapped the natural thermal regime in the area. The implications of a higher than expected Rsp in a colder environment during the entire life cycle as compared to traditional short-term experiments are discussed in view of the controversial theory of metabolic cold adaptation.
INTRODUCTION
Environmental temperature is one of the main external factors determining changes in physiology, fitness, and distribution of living organisms (Chown & Terblanche, 2007; Angilletta, 2009) . A better understanding of how the thermal environment influences metabolic traits of zooplankton is therefore of crucial importance because temperature may cause a general disruption of both horizontal and diel vertical migration of copepods (Kiko et al., 2016) as it has been suggested that they perform the world largest daily natural migration in term of biomass (Brierley, 2014) . Along with climate change, the increase of intensity, frequency, and duration (Schultz et al., 2016 and reference therein) of extreme thermal short episodes (Magozzi & Calosi, 2014 and reference therein) is expected to be one of the most challenging events ever, particularly for tropical organisms living in a relatively stable thermal environment (Battisti & Naylor, 2009; Kingsolver, 2009 ) as they would be exposed to climatic conditions unlike any other experienced in their recent evolutionary histories. In fact, the extreme cold spells that have induced a sharp decrease of nearshore water temperatures by more than 10 °C in less than two weeks (NOAA, 2010) and have resulted in drastic mortality rates in a subtropical bonefish (Szekeres et al., 2014) indicates that organisms will likely be exposed to lower minimum temperatures below the natural range (Petoukhov & Semenov, 2010) .
Predictions of metabolic rates in response to a potential environmental threat have been estimated on the basis of short-term experiments (Stillman, 2003; Magozzi & Calosi, 2014) . A longterm response (i.e., related to the entire life cycle of a species such as in the case of developmental acclimation) to any relevant environmental parameter can modify the thermal response when compared to short-term exposure (Gräns et al., 2014 , Lehette & Chong, 2016 , which can bias the true response of metabolic traits in the perspective of climate change. The importance of developmental acclimation is certainly a critical area in physiology research (McDonnel & Chapman, 2015) , as the study of a specific trait along a temporal scale is considered as an adequate and compelling approach to assess the response of any pertinent physiological trait of a species (Chown et al., 2004; Bozinovic et al., 2011) .
Developmental acclimation, thought to play a central role in the evolution of organismal traits (Minelli & Fusco, 2010; Bateson et al., 2014) , could allow organisms to cope with future projected changes of temperatures and likely ensure the future existence of their population (Stillman, 2003; Donelson, 2015) . Reversible acclimation, a non-genetic (phenotypic) response of a trait, should be favoured if thermal changes in the environment occurred in the adult stage only (i.e., adult acclimation, or AACC). When
